WC-Co
BASED CEMENTED CARBIDES
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Rockwell A Hardness

Heating  Sintering
Process °Cltime

MW 1450/10min.
Conv. 1450/1hr

MW 1300°C/10 min
Conv. 1300°C1h

MW 1350°C/10 min
Conv. ~1440°C/~2h

ardness
88.25% 0.67
81.80+ 0.91
88.87+ 0.10
84.84+ 0.53
87.16+ 0.21

86.32+ 0.41
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ABRASION RESISTANCE

IMPROVED ABRASION RESISTANCE

MICRO 1 MICRO 2 STD 1 STD 2
STANDARD VS. MICROWAVE CARBIDE
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72 MASS REMAINING

EROSION RESISTANCE

IMPROVED EROSION RESISTANCE

MICRO - 1 MICRO - 2 STD -1 STD -2
STANDARD VS. MICROWAVE CARBIDE
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IMPROVED EROSION RESISTANCE

MICROWAVE CONVENTIONALLY
SINTERED SINTERED

MR
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Improved Impact Strength

< High
4 %) O Average |
A Low
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MW Sintered Sinter-HIP

| mpact Apparatus

DR —



PENNSTATE MICROWAVE PROCESSING AND ENGINEERING CENTER——

COMPARISON OF CONVENTIONALLY AND
MICROWAVE SINTERED WC-Co DRILL PARTS

IMPROVED IMPACT STRENGTH

MICROWAVE CONVENTIONALLY
SINTERED SINTERED
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IMPROVED CORROSION RESISTANCE

RELATIVE CORROSION
RESISTANCE

MIRCOWAVE SINTERED CARBIDE EXHIBITS
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IMPROVED CORROSION RESISTANCE

MICRO STD

STANDARD VS. MICROWAVE CARBIDE - 48 HOUR
EXPOSURE

MR
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MICROWAVE SINTERED TSD COMPOSITE INSERTS

ABRASION RESISTANT TSD Part 12154
MICROWAVE SINTERED IN 14.4mm DIAM x .12.7mm LONG
TUNGSTEN CARBIDE 3 TSD ELEMENTS 4mm DIAM.

MR
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MICROWAVE SINTERED TUNGSTEN CARBIDE

IMPROVED PROPERTIES

* Fine grain structure
 No grain growth inhibitors
e Uniform cobalt distribution

Im
Im
Im
m

Drovec
Drovec
Drovec

provecd

abrasion resistance
erosion resistance
corrosion resistance
Impact strength

 More energy efficient process
e Less capital intensive

MR
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PENNSTATE
&

FROM IDENTICAL GREEN PARTS at 1500X
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- - & DEMNN 1.
V1.5 Microwave oy

Sintering Furnace

Divrereiors avd Weisht
3677 14577 11477
3500 b=

Mlioearanre Ponver A Frequetucye
G0 W at 245 FHz

Coolitg Fequierrerits
WElter at OO +£& 100 Fat 50 psig
BT Crerierator 1.5 gpan

R Spplicator 1.5 gpin

Electrical Fequiretrerits
BV Cretiers tor
120 wa )% phace at 50450 Hz ciroxt 20 4
ic driee
2300460 e/ phace o G0 He coonk 15 4
Applicator
120w/ Iphace at 60 Hz ciroadt 30 4

DIaomann oper atits terperatme
1500 C(2732 F)

Ahvoephers hiibi-mode
Bwert @ Feducing gas

Cracible Sime — Vohmre 1.50 01, kuch
1.10°° O #0937 I

2" Height
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= = ; Part Load
V1.5 Microwave Furnace
;i : Crcihk
Capacity Chart
Pant Description Part Sindered Pariz per No of Pantzrper | Panizper | Carhide
Dimensiorne Layer | Layers | crwedhle | 24he” Paris
Cutting Tool Fnsexi s
CHMG 322 03757301257 1 g g 1555 -
CHMG 434 05007 3 0,157 1 5 5 1296
DG 442 05007 0 2507 1 1 1 288
DG 542 06257 30 2507 1 1 1 288 \
SHIAG 222 0375720 1257 1 3 3 1555
SHRAG 432 03757 01877 1 5 5 1296
THIAG 221 02507 301257 2 & 12 3110 o
THIAG 321 0375701257 1 4 4 1036
Rolling Cone Dol Bit Inseris
Gage cylinders 03757 30 250 2 4 g 2073 '
Crage cylinuders 05007 320 3757 1 3 3 777 ?
Cuttire dorres 03757 %0 250" 2 4 5 2073 i
ronmuks , chisels 05007 30 3757 1 z 3 777
PDC Subsivabes T
15 mam ronmds 05407 x0 3157 1 3 3 T I
19 mm renmds 070" 03157 1 3 3 777
"Aire Dhe Nibs
F-4 Hb 05007 32 0 4507 1 2 2 518 —
F-& Hb 10007 3 0 5207 0 1 0 0
Wining Bits Inseris
1" Roof-bok 10252 0.185" 20 525" 2 1 2 518 o
1-3/2" Roof-bok 1400" 30, 185" 20 675" 1 1 1 a5 ’
1-1/2" Boof-bok 1.525" % 0.185" x0.775" i 1 i i

The fHimace capacity chart & dderoded ac gideline. Cnacible capac i icbaced Mpan anoeminal 200 divrereiors ]l chrivlage .
Fmmace hooaghpndt & baceduapon a Smiatte srderivng cpr ke for 4 24 period b 20% eff i ency. Scbial part per aacible
loadive and fimnace throyghpnt rrey wary frosn the stated wahies ahowe
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